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Pharm. Bull. The measurements were made on a JEOL FX-270 spectrometer in acetone-d6 (Ia, V and VIa), CDC13 (II and IV) or DMSO-d , (III) with tetramethylsilane as an internal reference, and are expressed in terms of ppm. a) Only the data of enol form are shown. b-q) The assignments may be reversed.
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1.62 1.78, 4H, m, H-2, 6; 2.41-2.76, 4H, m, H-1, 7), and two methine protons adjacent to a hydroxyl group (6 3.85-3.97, 2H, m, H-3, 5) were observed in the 11-I-NMR spectrum . The above data and the additivity4) of substituent group effects in the 13C-NMR spectrum indicate the position of two hydroxyl groups to be at C-3 and C-5. On the other hand , catalytic hydrogenation of curcumin (V) afforded octahydrocurcumin (Id). Compound Id was considered to be a mixture of dl form and meso type on the basis of 13C-NMR spectral analysis51 and the presence of identical signals of Ia suggested that Ia is one of the stereoisomers of Id. On the basis of these chemical and spectral data, the structure of Ia was determined to be octahydrocurcumin (1,7-bis(4-hydroxy-3-methoxypheny1)-heptane-3 ,5-diol).
The absolute configuration of the 3,5-hydroxyl groups was determined by application of the exciton chirality rule) to the circular dichroism (CD) spectrum of the bis-pdimethylaminobenzoate of a derivative of Ia. According to the exciton chirality rule, a pair of enantiomeric derivatives gives mirror-image CD curves and the absolute configuration of the enantiomers can be assigned from the sign of the maximum at longer wavelength. A positive sign indicates a clockwise spatial relationship between the interacting benzoate chromophores and vice versa. Prior to the examination, (2S,4S)-( )-and (2R,4R)-( -)-pentanediol (VIIa and VIIIa) were used as model compounds. They were converted into the bis-pdimethylaminobenzoates (VIIb and VIIIb) in the usual manner. The CD spectra of VIIb and VIIIb provided mirror-image curves. That of VIIb showed a strong positive interaction peak at 318 nm crossing through zero at 305 nm, indicating the absolute configuration to be (2S,4S) ( Fig. 1 ). The configuration of VIIIb was thus (2R,4R). Hence, it has become apparent that the exciton chirality rule can be applied to determine the absolute configurations of these 1,3-dihydroxy compound.
In order to protect the phenolic hydroxyl groups, Ia was methylated with methyl iodide (Ib), and then converted into the bis-p-dimethylaminobenzoate (Ic). The CD spectrum of Ic showed a strong positive interaction peak at 318 nm crossing through zero at 307 nm ( Fig . 1) . Therefore, it is apparent that the 3,5-dihydroxyl groups of Ia are situated in clockwise spatial relationship and the absolute configuration of Ia is concluded to be (3S,5S) .
Compound II was obtained as a yellow powder, mp 92.0-96.0 °C, [a],, + 12.2° (c=0 .06, EtOH). The MS of II was similar to that of V. Dehydration of II gave V . The IR spectrum had a prominent band at 3525 cm (OH). The UV absorption (370 nm) , which shows a bathochromic shift on addition of alkali, suggested the presence of a phenolic group. In the 13C -NMR spectrum of II , the signal of 80.9 (d) showed the existence of an aliphatic secondary hydroxyl group. The 1H-NMR spectrum of II showed a 1,2,4-substituted benzene ring (6 7 .03, 1H, dd, J= 8, 2 Hz; 6.90, 1H, d, J= 8 Hz; 7.00, 4H, br s), a pair of trans-olefinic protons (6 7.30, 1H, d, J=16 Hz; 6.44, 1H, d, J=16 Hz), the proton on the central carbon of a /3-diketone in its enol form (6 5.60) and two aromatic methoxyl groups (6 3.93 and 3.95). The methine proton adjacent to a hydroxyl group (6 5.39, 1H, dd, J=14, 3.5 Hz) was assigned to H-1, because this proton was coupled with the protons at 6 2.93 (1H, dd, J=17, 14 Hz) and 2.65 (1H, dd, J=17, 3.5 Hz) which were assigned as methylene protons at H-2. Thus, the position of the hydroxyl group was assigned as C-1. On the basis of these chemical and spectral properties, the structure of II was determined to be 1-hydroxy-1,7-bis(4-hydroxy-3-methoxypheny1)-6-heptene-3,5-dione. The absolute configuration of the hydroxyl group is now under investigation.
Compound III was obtained as yellow needles, mp 178.0 °C, and was identified as dihydrocurcumin (1,7-bis(4-hydroxy-3-methoxypheny1)-1-heptene-3,5-dione), which has already been isolated from Curcuma longa, by comparing its spectral data with those of an authentic specimen.') The structure of this compound was confirmed by the catalytic hydrogenation of V to III.
Compound IV was obtained as a colorless oil and was identified as hexahydrocurcumin (5-hydoxy-l,7-bis(4-hydroxy-3-methoxyphenyl)-3-heptanone), which has already been isolated from Zingiber officinale and Alpinia officinarum, by comparing its spectral data with those of an authentic specimen.8-1°) The structure of this compound was confirmed by the catalytic hydrogenation of V to IV. Since IV is optically inactive, it seems to be a racemate.
Compound V was obtained as yellow needles, mp 183.0 °C, and was identified as curcumin (1,7-bis(4-hydroxy-3-methoxypheny1)-1,6-heptadiene-3,5-dione), which has already been isolated from this plant," by direct comparison with an authentic sample, isolated from Curcuma longa.
Compound VIa, colorless needles, mp 109.0-111.0 °C, [a],, + 8.3° (c = 0.39 , CHC13), obtained from the rhizomes of Alpinia officinarum, was isolated as a compound similar to Ia, as judged from the spectral properties. The molecular formula was established by highresolution MS. The IR spectrum had a prominent band at 3600 cm-1 (OH). The typical benzenoid UV absorption (275 nm), showing a bathochromic shift on addition of alkali, suggested the presence of a phenolic group. Furthermore, the signals of three carbons (6 68.9, 69.0, each d; 154.0 s) in 13C-NMR showed the existence of two aliphatic secondary hydroxyl groups and one phenolic hydroxyl group. As regards the substitution pattern of the two aromatic rings, a p-substituted benzene ring and a monosubstituted benzene ring were indicated by the 11-1-NMR signals at 6 6.73 (2H, d, J= 8.5 Hz), 7.03 (2H, d, J= 8.5 Hz) and 7.18-7.29 (5H, m). These findings and the MS fragment peaks at m/z 91 and 107 suggested the presence of phenyl and 4-hydroxyphenyl groups. The signals due to five methylenes (6 1.59, 2H, t, J= 6 Hz, H-4; 1.66-1.79, 4H, m, H-2, 6; 2.50-2.87, 4H, m, H-1, 7) and two methine protons adjacent to hydroxyl groups (6 3.84-3.95, 2H, m, H-3, 5) were observed in the 11-1-NMR spectrum. The two aliphatic secondary hydroxyl groups assigned to C-3 and C-5 were confirmed by comparing the "C-NMR data of VIa with those of Ia. On the basis of these spectral data, VIa was concluded to be 1-(4-hydroxypheny1)-7-phenylheptane-3,5-diol.
The absolute configurations of the 3,5-hydroxyl groups were determined in the same manner as with Ia. Compound VIa was methylated with methyl iodide (VIb), and then converted into the bis-p-dimethylaminobenzoate (VIc). The CD spectrum of VIc showed a strong negative interaction peak at 318 nm crossing through zero at 306 nm (Fig. 1) . Therefore, it became apparent that the 3,5-hydroxyl groups of VIa are situated in a counterclockwise spatial relationship and the absolute configuration of VIa is concluded to be (3R,5R).
Many diarylheptanoids have been isolated from Curcuma xanthorrhiza and Alpinia officinarum.1-3'10' 11) We have now added three new diarylheptanoids to this group.
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All melting points were recorded on a Yazawa micro melting point apparatus and are uncorrected. Spectral data were obtained on the following instruments; UV spectra on a Hitachi 320, optical rotation on a JASCO DIP-181, CD on a JASCO J-500C, IR on a Hitachi EPI-G3 and MS on a JEOL JMS D-300 (at an ionizing potential of 70 eV). 'Hand 13C-NMR spectra were measured on a JEOL FX-270 (at 269.65 MHz and 67.8 MHz, respectively). Chemical shifts are given on the 6 scale with tetramethylsilane as an internal standard. (2S,4S)-( + )-Pentanediol was purchased from Aldrich Co. and (2R,4R)-( -)-pentanediol from Wako Pure Chemical Industries Co. Diazobenzenesulfonic acid in water was used as the diazo reagent. p-Dimethylaminobenzoyl chloride was prepared as described in the literature.12) Column chromatography was carried out on Silica gel 60 (230-400 mesh ASTM, Merck) unless otherwise stated. Thin layer chromatography (TLC) and preparative TLC were performed on Silica gel 60 F2 precoated plate (Merck). The developing solvent for TLC was benzene-AcOEt (1 : 1) unless otherwise stated, and detection was carried out by UV irradiation (254 nm) and spraying 10% H2504 followed by heating.
Extraction and Isolation Curcuma xanthorrhiza: The rhizomes of Curcuma xanthorrhiza were collected in 1982, in Ciandur, Indonesia. The crude drug (400 g) was extracted three times with methanol. The concentrated methanol extract (60 g) was diluted with water to about 10% aq. Me0H and then successively partitioned with nhexane and CHC13 three times each. Evaporation of the CHC13-soluble fraction left a brown oil (16g). The CHC1 extract was subjected to column chromatography on silica gel (silica gel for dry column chromatography, ICN) with a CHC13-MeOH gradient system. Repeated chromatography of each fraction (silica gel column chromatography and preparative TLC) afforded Ia (20 mg), II (10 mg), III (10 mg), IV (50 mg) and V (250 mg).
Alpinia officinarum: The rhizomes (10 kg) of Alpinia officinarum were extracted three times with methanol. The methanol extract was diluted with water to about 10% aq. Me0H and partitioned with n-hexane. The aq. Me0H layer was further concentrated and partitioned with CHC13. Evaporation of the CHC13-soluble fraction left a brown oil (518 g). The CHC13 extract (100 g) was subjected to column chromatography on silica gel (silica gel for dry column chromatography, ICN) with a CHC13-MeOH gradient system. Repeated chromatography of each fraction (silica gel column chromatography and preparative TLC) afforded VI (100 mg). Methylation of Ia to lb' 3) A solution of Ia (3 mg) in dry acetone (1 ml) with anhydrous potassium carbonate (10 mg) and methyl iodide (0.5 ml) was refluxed at 60-70 °C for about 6 h. The reaction mixture was filtered, and the residue was washed thoroughly with acetone. The combined filtrate was evaporated in vacuo and the residue was chromatographed on a silica gel column (benzene-AcOEt = 1 : 1) and further purified by preparative TLC. The purified product was recrystallized from benzene to give colorless needles (Ib, 2 Bis-p-dimethylaminobenzoates (VIIb and VIIIb) of VIIa and VIIIa The method described above was employed with 100 mg of VIIa and Villa. Each product was purified by column chromatography (benzene : AcOEt = 5: 1) and recrystallized from EtOH to give VIIb and VIIIb as colorless needles. 
